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What Can You Do For Me? The Discoverability of Intelligent
Assistant Skills

Manveer Kalirai
University of Toronto
Toronto, Canada

ABSTRACT

A wide discrepancy exists between the range of available Intelli-
gent Personal Assistant (IPA) skills and the range of skills users
engage with regularly. One reason for this is the issue of low skill
discoverability. From the literature, we understand that there are
factors that can potentially enhance discoverability, such as con-
text of use. The literature also signals that current discoverability
strategies, which leverage such factors, are being challenged by
users’ privacy concerns, and rapid skill growth. Mindful of these
challenges, we explore the ways users naturally group IPA skills as
a possible springboard for discoverability. Our preliminary findings
suggest that grouping skills based on users’ functionality needs in
different areas of life may be a viable direction toward advancing
discoverability.

CCS CONCEPTS

« Human-centered computing — Interaction design; HCI
theory, concepts and models.
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1 INTRODUCTION AND BACKGROUND

The adoption of smart speakers has surged in recent years, bound-
ing from 76 million to 94 million owners in the United States be-
tween 2020 to 2021 [10]. The ‘smartness’ of smart speakers is as-
cribed to their Intelligent Personal Assistants (IPAs), the artificial
agents with whom users interact whilst using the devices. IPAs
are software-based entities that leverage artificial intelligence to
assist users with a breadth of everyday tasks, such as setting timers,
playing music, and answering general information queries.

The assistance provided by IPAs is channeled through an assem-
blage of functionalities for these systems called ‘skills’. Alongside
the growing adoption of smart speakers, the corpus of IPA skills
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is also growing. In 2021, there were reportedly over 80,000 skills
available for popular IPA Alexa (Amazon); a considerable leap from
24,499 in 2017 [14]. However, despite the wide range of skills cur-
rently available to users, the range of skills with which users are
actually engaging is far more narrow—users tend to engage with
3-10 skills on average [1]. This disparity can, in part, be explained
as the result of low skill discoverability [6, 14], i.e. a user’s ability
to understand what functionalities, or skills, are available within
their IPA system.

Through a systematic review of related research, we first identi-
fied three levels of factors that make the discoverability of IPA skills
particularly challenging: modality-level factors, focused on the con-
versational nature of an IPA’s interface [9][12]; skill-level factors,
grouped around the inconsistent representation of skills [11][13];
and skill command-level factors, reflecting unnatural query formu-
lations and cognitively-demanding command remembrance [5][8].

We then analyzed and grouped discoverability-enhancing factors,
explored in previous works. These include: accounting for context
of skill-use, which refers to holding relevance to the user task or
activity being supported at the time of IPA-use [14]; level of user
expertise, referring to the user journey in learning to use an IPA,
and gaining familiarity with its available functionalities [3]; and
user preferences for IPA proactiveness, i.e. for the proactive or
reactive nature of skill recommendations [6]. Furthermore, these
groups of factors seem to be interconnected, e.g. the desired level
of IPA proactiveness when providing recommendations has been
observed to vary based on: (i) users’ learning progression [2], and
(ii) users’ privacy preferences [7].

Finally, as our understanding of the factors challenging or en-
hancing the discoverability of IPA skills continues to expand, work
capitalizing on them continues to grow in tandem. For instance,
recent approaches to addressing skill discovery, focus on providing
tailored prompts that are context-specific as well as user-specific,
being inferred from a range of real-time contextual and personal
signals [4]. However, we suggest that, although promising, these
current approaches in the skill discovery space are challenged by
two aspects: (i) users’ privacy concerns toward IPAs [7], and (ii) the
rapid growth of the corpus of IPA skills [14].

To summarize, previous research suggests that to address discov-
erability challenges for conversational IPAs, e.g. due to the inconsis-
tencies in the naming of skills and their functionalities, inconsistent
activity scope of each skill, and low intuitiveness of required queries,
the representation of skills should be meaningfully situated within
the user’s current activity, i.e. the task context. The understand-
ing of what such context constitutes remains underdeveloped, yet,
critical for enabling context-dependent skills presentation with-
out continuous real-time data gathering. Correspondingly, in this
project, we explore users’ intuitive groupings of IPA skills as a
mechanism for context-enhanced discoverability.
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2 INITIAL RESEARCH

At the first stage of this project, we analyze users’ functionality
needs and corresponding motivations for IPA-use as a basis for
developing skill groupings. We focus particularly on collecting
data during COVID-19 pandemic lockdowns in 2020 and 2021, as it
marked the sudden transition of various areas of life into a single
space—the home. Building on past research, we hypothesized that
functionality needs and motivations for IPA-use and contexts of
IPA-use would differ by area of life, and these unprecedented times
presented a unique opportunity to analyze these differences.

To gain initial insight on emerging motivations and contexts
of IPA-use during COVID-19, we developed a dataset of relevant
online discussions, gathered through netnography. Our dataset was
composed of publicly-accessible discussions that had been drawn
from various online social media and news media platforms, in-
cluding Reddit, Twitter, YouTube, CNET, etc. Our inclusion criteria
required data points to reference use of smart speakers during the
pandemic, and to have been published in the year 2020 or 2021.
The resulting dataset included 189 data points (quotes) belonging
to 166 conversations (maximum: 7 quotes per conversation; min-
imum: 1 quote per conversation), with a mean of 1.1 quotes per
conversation.

All 189 quotes in the dataset were then thematically analyzed
around motivations and contexts of IPA-use. The initial round of
coding revealed the presence of five areas of use, these being: Parent-
ing, Work, Housekeeping, Leisure, and Health. Subsequent rounds
of coding were focused on surfacing motivations and contexts of
IPA-use as well as specific IPA features discussed within these five
themes. Ultimately, a total of 28 codes were identified across 12
contexts of use, and across five areas of life.

Our findings on the motivations and contexts for IPA-use during
COVID-19 stay-at-home orders demonstrate varying functional-
ity needs in five different areas of use. These areas of use were
identified through a thematic analysis of our netnographic data,
and included: Parenting (n=21), Work (n=22), Housekeeping
(n=58), Leisure (n=72), and Health (n=18). Additionally, 12 sub-
themes around ‘contexts of use’ were identified across the above
five areas of life. For Parenting, these contexts of use included:
encouraging desired behaviours [e.g. Q146: “Google Home does this
to help kids wash their hands for the correct amount of time in the
pandemic.”], entertaining children [e.g. Q129: “Quarantine. Toddler.
Smart speaker. Baby Shark.”] and supporting children’s socialization
[e.g. Q148: “Funnest part of my day is listening to my daughter argue
with her Google Nest.”]. For Work: managing distractions [e.g. Q137:
“Alexa reminders to keep me on task while I strategically slack off
from work.”], and simulating social environments [e.g. Q100: “[...]
piped some City Streets through my HomePod and WOW! it’s kind of
amazing at making my office feel less lonely.”]. For Housekeeping;:
developing infrastructure for convenience [e.g. Q52: “I've become
more lazy during COVID. I have ordered an Amazon Echo and a load
of smart plugs so I don’t need to stand up to turn things on or off any-
more.”], and developing infrastructure for pleasure [e.g. Q67: “There
are smart lights in my living room now. Ready for a party but no
one is invited until after lockdown...”]. For Leisure: engaging in per-
sonal activities [Q143: “I finally bought an Amazon Alexa during this
pandemic just so I have someone to talk to’], and engaging in group

58

Kalirai and Kuzminykh

activities [e.g. Q4: “My husband asked Alexa how to do the Chicken
Dance. She broke it down for him step by step. And we laughed like
that was the funniest thing we’ve ever heard.”]. Finally, for Health:
tending to mental health [e.g. Q137: “I've developed almost a new
appreciation for smart home tech and automation under quarantine.
All this money I thought I was wasting really did wonders for my
mental health.”], remote care-giving [e.g. Q181: “Having Google Nest
camera and Amazon Echo Show and the Harmony Hub have all made
keeping in touch with my mom easier while her independent living
apartment is on lockdown with no visitors."], and health ‘spying’ [e.g.
Q12: “I think Google Home is tracking if I have COVID-19. I smoke,
so I occasionally will cough. Each time I cough my Google Home Mini
lights up as if it were recording something."].

3 MOVING FORWARD

The goal of the presented initial research was to determine a set
of clusters for IPA skills based on emerging contexts of use. We
focused on data created during COVID-19 stay-at-home orders,
since lockdown periods were marked by a unique convergence of
all areas of life into a single environment. Through a qualitative
analysis, we identified five ‘area of life’ themes in our data, as well as
sub-themes of ‘contexts of use’ for each area of life, demonstrating
how contexts of IPA-use differ between them. Moving along into
the next stages of this ongoing work, we plan to investigate if the
‘area of life’-based clustering of functionalities, observed in the
initial study, would naturally manifest in the way users ‘intuitively’
cluster IPA skills.
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